To evaluate the predictability of clinical chorioamnionitis by Doppler changes in fetal middle cerebral and umbilical arteries, at hospitalized patients due to preterm premature rupture of membranes.
commonly associated with preterm premature rupture of membranes(PPROM) (1) . Intra-amniotic infection is common in PPROM patients. Histological confirmation of chorioamnionitis is being detected in approximately 50-60% of PPROM patients and is inversely correlated with gestational age at birth (2, 3) . If the characteristic clinical signs and symptoms; maternal fever, leukocytosis, fetal/maternal tachycardia, uterine tenderness and definite purulent fluid from the cervical os are present, the condition is described as clinical chorioamnionitis. Clinical chorioamnionitis is usually diagnosed during attempts to delay the preterm delivery especially before 30 weeks of gestation or with PPROM. Also, microorganisms are more virulent at clinical chorioamnionitis compared to histological chorioamnionitis (4, 5) .
Introduction
Chorioamnionitis is a serious complication of pregnancy that is caused by bacterial infection or inflammation of the fetal amnion and chorionic membranes have been shown to be onset neonatal sepsis. Also velocities were higher in the case of sepsis-associated encephalopathy at newborns compared to group with neonatal sepsis and no encephalopathy (9) .
Prediction of chorioamnionitis will be beneficial during follow-up of patients after PPROM due to the association of chorioamnionitis with worse neonatal prognosis. In this study, we evaluated the utility of middle cerebral artery (MCA) peak systolic velocities in prediction of chorioamnionitis during follow-up of PPROM patients. Also, umbilical artery(UA) Doppler is evaluated in the same patient group.
Material and Method
This retrospective cohort study is conducted in the Department of Obstetrics and Gynecology, Maternal-Fetal Medicine Unit, Sanliurfa Education and Research Hospital, Sanliurfa, Turkey. Retrospectively collected data is acquired from patients' medical records who have been hospitalized with a diagnosis of PPROM during 24-34 weeks of gestation, between September 2017 and October 2018. The written consent is taken from all patients at admission to hospital about the use of their medical data in clinical researches. The study design was in accordance with the Helsinki Declaration (Association 2014). Approval and permission for the study about provision of patient data is taken from institutional clinical board (registration number: 96537014-00-3876). The unit is a busy tertiary center in the east of Turkey getting referral patients from the region with about 40000 deliveries in a year.
The patients included in this study are all inpatients and all are followed in clinic. If delivery started spontaneously in the first 24 hours after admission for rupture of membranes, it is described as preterm delivery and not included in the study. Patients who delivered due to other obstetrical indications not related to PPROM and its complications, such as severe preeclampsia or abnormal obstetrical Doppler indices at the very beginning of the study were not included in the study. Multiple pregnancies, pregnancies complicated with intra uterine growth retardation, preeclampsia and indirect Coombs positive patients were not included in the study.
Antibiotic prophylaxis was started to all hospitalized patients at admission (azithromycine 1gr once and ampicillin 1gr intravenously every 6 hours for 7 days).All PPROM patients are being evaluated with ultrasonography including umbilical and MCA Doppler, during admission to our clinic. Doppler evaluations were repeated in three days. Diagnosis of clinical chorioamnionitis is made according to the presence of fever (>38.0°C) and two or more of the following: maternal and fetal tachycardia, uterine tenderness, foul smelling amniotic fluid(vaginal discharge), and maternal leukocytosis (10) . MCA peak systolic velocities (PSV) and UA pulsatility indices of exams are recorded at admission and the last one prior to delivery. Ultrasound exams are performed by the same physician (Ekmekci E). MCA-PSV measurements were standardized as previously described (11) . Ultrasonographic measurements were performed by Voluson P8 (General Electric, Milwaukee, WI, USA). The Doppler gate was placed at the proximal third of the MCA from its origin(internal carotid artery), with an angle of insonation of less than 15°. PSV was expressed as centimeters per second and corresponded to the highest value out of 2-3 consecutive measures. Each MCA Doppler measurement was interpreted as multiples of median (MoM) for corresponding gestational age. The UA Doppler waveforms were recorded from free loop of cord.
Demographic data of patients, gestational age at referring to hospitalization, fetal presentation at admission, delivery time, delivery indications and total follow-up time until delivery of each case were recorded. Indirect Coombs results were recorded to exclude the patients with fetal erythrocyte alloimmunization. Clinical chorioamnionitis rate was calculated in study group. MCA PSV MoM rates and pulsatility indices are compared between chorioamnionitis patients and patients without the diagnosis of clinical chorioamnionitis.
Statistical analyses were performed using MedCalc Statistical Software (MedCalc Software, Ostend, Belgium). Statistical data was reported descriptively due to small number of chorioamnionitis cases. Categorical variables were given as median (minimum-maximum). Independent samples t-test was used to assess the differences between groups. P< 0.05 was considered statistically significant.
Results
A total of 117 patients' medical records were evaluated retrospectively who were admitted and followed in the clinic until delivery. Indirect Coombs was negative in all patients. Three patients delivered due to abnormal UA Doppler(reverse or absent end diastolic flow) and fetal growth retardation. Two patients delivered due to severe preeclampsia and they were excluded from the study. Totally, 108 patients are included in this study.
Mean maternal age was 28±6.9 years. Median gravida was three (1-12). Mean gestational age at diagnosis of PPROM was 29±2.6 weeks. Total 6 clinical chorioamnionitis is diagnosed during the study (5.55%) and those were delivered afterwards because of chorioamnionitis. Other 102 cases were delivered due to other indications(preterm labor, cord prolapse, abruptio placenta and fetal distress).Mean follow-up period until delivery was 10.5±4.7 days (2-112 days) in nonchorioamnionitis group. Clinical chorioamnionitis is diagnosed in the first 24 hours after membrane rupture in two patients. Diagnosis of clinical chorioamnionitis is made during follow-up at four patients (6-28 days). (Figure 1-4) .
All babies were delivered just after the diagnosis of clinical chorioamnionitis and no neonatal sepsis occurred.
Discussion
Chorioamnionitis is one of the most unfavorable complications for clinicians due to its relation with maternal and fetal poor outcomes during follow-up of patients with PPROM. We aimed to evaluate the utility of fetal Doppler ultrasound to predict chorioamnionitis during follow-up of PPROM patients and our findings do not indicate an association with fetal Doppler ultrasound findings and clinical chorioamnionitis.
The rates reported about the clinical chorioamnionitis rates during conservative management of pregnancies with PPROM are variable. A study from India is reported as 6.6% on 150 patients (12) . Clinical chorioamnionitis rate was 5.55% (6/108) in our study. However, the two patients with chorioamnionitis were diagnosed in the first 24 hours after membrane rupture. They may not be grouped same with others because the chorioamnionitis was present at admission and not diagnosed on follow-up after membrane rupture. It's more accurate not to describe chorioamnionitis as a result of membrane rupture for these patients. On the contrary, it would be more accurate to define the membrane rupture as a result of chorioamnionitis for them. The presence of intra-amniotic infection after spontaneous membrane rupture is reported variously in different studies (13) (14) (15) . And the rates are higher in earlier gestational ages. Pintucci et al. reported 2.3% clinical chorioamnionitis rate at term premature rupture of membranes (16) . The rates are higher with lower gestational ages. Histological chorioamnionitis is being detected higher than clinical chorioamnionitis. It's reported about 50-60% in various studies among PPROM patients before 34. gestational week (17, 18) . However, clinical chorioamnionitis rate is reported as 6.6% by Minakeshi et al (19) . Higher rates with in- creasing prematurity remarks the role of intra-amniotic infection at preterm labor.
Shimy et al reported higher blood flow velocities in cerebral arteries at newborns with neonatal sepsis and was associated with the severity of the disease (9) . Fetal inflammatory response may be associated with higher velocities in blood flow that is remarked at newborns with neonatal sepsis but this association is not detected at clinical chorioamnionitis patients' fetuses. The time at diagnosis of clinical chorioamnionitis may be early to develop a fetal response at circulation. No change in blood flow at prenatal Doppler studies may be explained by this.
Various studies have been made to predict chorioamnionitis on follow-up of PPROM patients. But almost all of these are based on the diagnosis of histological chorioamnionitis. Cho HY reported that the delta neutrophil index could be a predictive marker for histological chorioamnionitis in patients with PPROM (20) . Pino MD et al did not detect any change on fetal Doppler parameters in 41 women with PPROM who subsequently developed clinical chorioamnionitis (21) . Similarly, our findings were consistent with them; we did not detect any change on MCA and UA Doppler on patients with PPROM who developed chorioamnionitis on follow-up. Although the main purpose of our study was to analyze fetal cerebral blood flow changes at chorioamnionitis, we analyzed fetal systemic blood flow by umbilical artery Doppler indices.
The major strength of this study is that, this is the first study evaluating the efficacy of MCA and umbilical artery Doppler changes on PPROM patients about the prediction of chorioamnionitis in a large study population. Some limitations should be mentioned. Diagnosis of clinical chorioamnionitis is not confirmed histopathologically because of the retrospective design of the study. Also, histopathologic chorioamnionitis rate is not detected in the study.
In conclusion, clinical chorioamnionitis is a serious and feared complication of PPROM during follow-up. Clinical chorioamnionitis rate is not as high to be reluctant to conservative management of PPROM patients. However, delivery should be considered at the earliest suspicion about clinical chorioamnionitis. Still, there is no proven method to predict clinical chorioamnionitis prior to the clinical signs of that. : Acknowledgments: None Source of funding: None Conflict of interests: The authors declare that they have no conflict of interests
